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CHOCOB KOJIBraECTBEHHOrO OBHAPyaCEHHfl BHOJIOrBraECKHX 

TOKCHHOB 

Q6jiaCTb T6XHHKH, K KOTOpOH OTHOCHTCfl H3o6pGTCHHe 

H3o6peTeHHe othochtc^ k aHajnrraHecKOH 6hoxhmhh h KOJiHHecTBeHHOMy 
HMMyHOXHMHnecKOMy aHajiH3y h KacaercH KOJiHHecTBeHHoro oGHapy^ceHHH pa3JiHHHbix 
GHOJiormcecKHx tokchhob HMMyHOXHMHHecKHM MeTOAOM c Hcnojn>30BaHneM TpexMepHtix 
MHKpoHHnoB Ha ocHOBe rn^porejiefi. 

ripeAJiaraeMbifi cnoco6 o6Hapy;»ceHHJi 6hotokchhob MO^eeT 6biTb Hcnojib30BaH b 
MeAHmffle, b mnneBOH np ombeqi jieHHO cth, b oxpaHe OKpy^aiomeft cpe£bi. B HacTOJmjee 
BpeMH pa3pa6oTKa 6biCTpbix h ny b ctb htc jibhbix mctoaob aHajin3a GnojiorHHecKHx 
tokchhob npHo6peTaeT Ba^cHoe 3HaneHHe b cbji3h c yrpo3ofi 6HOTeppopH3Ma, Tax KaK 
MHorne npnpoAHbie tokchhbi MOiyr 6biTb ncnojn>30BaHbi b KanecTBe KOMnoHeHTOB 
GHOJiorH^ecKoro opy^cim. 

ypOBeHB TeXHHKH 

B HacTO^mee Bpeivw xopomo H3BecTHbi MHorae 6aKrepHajibHbie, pacTHTejibHbie h 

^CHBOTHBie TOKCHHbl, oGjiaflaiOmHe CHJIbHbIM TOKCHHeCKHM J\ eHCTB H eM Ha HCJIOB 6HCCKHH 

opraHH3M. K HaH6ojiee chjibhmm TOKCHHaM, npoAywipyeMbiM MHKpoopraHH3MaMH, 

OTHOCOTCfl 6oTyjIHHHHeCKHH 3 CTOJl6HHHHBm H XOJiepHblH TOKCHHbl* H3 TOKCHHOB 

pacTirrejiBHoro npoHCxo^cA^HHa HanGojiee chjibkbimh jibjihiotgh pmpffl h a6pHH. 
CymecTByer TaioKe mho^kcctbo tokchhob, ceKpeTHpyeMbix haobhtbimh ^chbothbimh: 
3Me5iMH, nayKaMH, cKopnraoHaMH h t.a- B o jibhthhctbo Shotokchhob hmciot 
nojnnienTHAHyK) npnpoay, OffHaKO H3BecTHbi h HraKOMOJieKyjiflpHbie coeAHHeHHfl, 
HMefomne BbicoKyio tokchhhoctb, HanpHMep, TerpoAOTOKCHH (nrjioGpioxHe pbiGbi), T-2 
tokchh (rpn6bi), TOKCHHbi CHHe-3ejieHbix BOflopocjien. 

JlflSl H^eHTH(J) HKaU[HH H aHaJIH3a KaK CaMHX TOKCHHOB, TaK H OpraHH3MOB, KOTOpbie 

hx BbipaGaTbiBaioT, b HacroKmee BpeMJi Hcnojn>3yK)TCfl pasjnrmbie jia6opaTopHbie 
MeTOffbi, BKJiioHaiom;He tcctbi Ha >khbothbix, MUKpoGnojiorHHecKHe MeTOAbi, aHanH3 JXfiK 
c Hcnojib30BaHHeM nUP, HMMyHOJiorHHecKHe Meroffbi: np^Mofi h HenpaMOH 

paflHOHMMyHOJIOrHHeCKHH, HMMyHO^JiyOpeCI^eHTHblH H HMMyHO(J)6pMeHTHbIH aHaJIH3. 

HanGojiee ny b ctb HTe jn>HbiM, 6bicTpbiM h yAo6HbiM mctoaom aHajima tokchhob ^BjiaeTCfl 
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HMMyHOXHMHHeCKHH MCTOfl C HCnOJQ>30BaHHeM aHTHTeJI ITpOTHB TOKCHHOB. 
HyBCTBHTejTbHOCTB HMMy HO aHaJIH3 a 6HOTOKCHHOB C HCnOJTb30BaHHeM KJiaccHHecKoro 

"nnameHHoro" BapnaHTa AOCTHraeT 0,01-1 ht BenjecTBa b 1 mji nccjieflyeMoro pacrBopa 
(HanpHMep, b cnynae pnuHHa [1], cTa(J)HJiOKOKKOBoro 3HrepOTOKCHna B [2], 

AH^TepHHHOrO TOKCHHa [3]). 

[1] M.A. Poli, V.R. Rivera, J.F. Hevetson, G.A. Merril, Detection of ricin by colorimetric 
and chemiluirdnescence ELISA, Toxicon, 1994, 32, 1371-1377. 

[2] M.A. Poli, V.R. Rivera, D. Neal, Sensitive and specific colorimetric ELISAs for 
Staphylococcus aureus enterotoxins A and B in urine and buffer, Toxicon, 2002, 40, 1723- 
1726. 

[3] K.H. Engler, A. Efstratiou, Rapid enzyme immunoassay for determination of 
toxigenicity among clinical isolates of corynebacteria, J. Clin. Microbiol, 2004, 38, 1385- 
1389. 

TpaAHi^HOHHbie HMMyHOHoraiecKHe mctoabi ne no3BOjmiOT npoBOAHTb 
OAHOBpeMeHHBifi TecT Ha HajraHHe HecKOJibKHx tokchhob b o6pa3ije, noaTOMy cymecTByeT 
Heo6xoAHMOCTt> pa3pa6oTKH 6biCTporo, HyBCTBHTejn>Horo h 3^(|)eKTHBHoro Meroaa 
oAHOBpeMeHHoro napajinejiBHoro aHajnoa. riap aji jie jibhmh aHajiH3 o6pa3u;oB Ha 
npncyTCTBHe HecKOJibKHx coeAHHemm j\o CTHraeTOi npn Hcnojn>30BaHHH MmcpoHHnoB — 
MaccHBOB HHAHBHAyajn>Hbix aneeK, coAep;>KamHx pa3JiHHHfcie 30habi (6ejncH, peijerrropfci, 
aHTHTejia, aHTHreHbi h ap). npoBeAemie OAHOBpeMeHHoro aHajra3a o6pa3ija no mhothm 
napaMeTpaM, 3HaHHTein>HO yBejranHBaer 3(f)(|)eKTHBHOCTi> aHajra3a, no3BOJiaeT 

MHHHaTK)pH3HpOBaTb npOBeAeHHe HCCJieAOBaHHH H 3HaHHTeiQ>HO CHH^KaeT KOJIHHeCTBO 

HccjieAyeMoro MaTepnajia. 

OnncaHO npHMeHeHHe T mnoB pa3JiH t iHOH KOHcrpyKijHH ajlh ACTeKijHH 
6HOJiorHHecKHx tokchhob. JJjix OAHOBpeMeHHoro HMMyHOJiorHHecKoro onpeAejieHHH 

6HOJIOrHMeCKHX TOKCHHOB npeAJTO^CCH HHn-6HOCeHCOp Ha OCHOBe HMM06HJIH30BaHHbIX 
aHTHren npOTHB 6HOTOKCHHOB [4]. 

[4] F.S. Ligler, C.R. Taitt, L C. Shriver-Lake, K.E Sapsford, Y. Shubin, J.P. Golden, Array 
biosensor for detection of toxins, Anal. Bioanal. Chem., 2003, 377, 469-477. 
BnoHHn cocTOJDi H3 AByx 3JieivteHTOB (6jiokob). Ha noBepxHOCTH npeAMeTHoro creioia 
pacnojiarajra KaHajibi c HMMo6HirH30BaHHMMH aHTHTe jiaMH . Hmmo 6h jih3 an;™ 
npoBOAHJiacb nyreM o6pa30BamDi KOMnneKca aBHAHH — 6h othhh jiHp o b aHHbie aHTHTena. 
ToKCHHbi 6ejncoBofi npnpoAM aHajmonpoBajiH c noMombio C3 habhh- aHaJiH3 a c 
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Hcnojn>30BaHHeM napbi cooTBercTByiomHX aHTHTen. PacTBopbi aHTHreHOB h 
4>jiyopeci^eHTHO-MeHeHHBix npoflBjunomnx aHTHTen noflaBajin k HMMo6njiH30BaHHbiM 
aHTHTenaM nepe3 KaHajibi Ha btopom 6jiOKe, opneHTHpoBaHHOM nepneHflHKyjiHpHO 

KOJIOHKaM HMM06HJIH30BaHHbIX aHTHT6JI. OjiyOpeCIjeHTKbie CHTH3JTbI KOMnjieKCOB 

aHTHTejio-aHTHreH-MeneHoe aHTHTejio peracTpHpoBajni c noMombio KOH(|)OKajn>Horo 
MHKpocKona. ITpeflejibi ^eTeKipni tokchhob cocTaBHjra 1,6 ht/mji ajik xoJiepHoro TOKCima, 
8 ht/mji fljm pnuHHa, 40 ht/mji ajih 6oTyjraHHHecKoro TOKCHHa A, 4 ht/mji ajih 
CTa(J)HnoKOKKOBoro 3HTep oTOKCHHa B, 6,2- 10 4 KOE/mji rjix 6aicrepHH Bacillus globigii. 
3tot 6HOceHcop Hcnojn>30Bajm TaioKe aji* ^eTeKiiHH HH3KOMOJieKyjrapHbix tokchhob 
Mero,n;oM KOHKypeHTHoro HMMyHoaHajiH3a. 

JJjix np^vioro HMMyHoaHajiH3a Menemibix (J)jiyopecn;eHHOM cTa<j)HJiOKOKKOBoro h 
xojiepHoro tokchhob (JmpMoft Nanogen (CIHA) npefljio:aceHbi 3jieicrpoHHbie MHKpoHHnbi c 

HMMO 6h JIH3 O B aHHBEMH aHTHTeJiaMH [5]. 

[5] K.L. Ewalt, RW. Haigis, R. Rooney, D. Ackley, M. Krihak, Detection of biological 
toxins on an active electronic microchip, Anal. Biochem., 2001, 289, 162-172. 
HMMo6HJiH3ai^M Ghothhh jmp o b aHbix aHTHTeji Ha MHKpoHHne ocymecTBjrajiacb nyTeM 

06pa30BaHHH KOMnjieKCOB aBHflHH-6HOTHH Ha MHKpOCaHTaX, COAep^CamHX aBHAHH. K 

MHKp o c airraM Gbijih noflBeaeHbi sneicrpoAbi, h 6HOTHHHJiHpoBaHHbie aHTHTejia, a TaioKe 
pacTBopti aHajiH3HpyeMbix tokchhob noAaBajiHCb noa AeficrBHeM 3jieicrpHHecKoro noji*. 
B 3tom cjiynae 3KcnepHMeHTfei no aHaJiH3y npoBOAHjrn tojibko c TOKCHHaMH, b KOTopbie 
npeABapHrejiBHO 6bijia BBe^eHa 4)jiyopecijeHTHaH MeTKa. 

<I>HpMa Biopraxis (CIHA) pa3pa6aTbiBaeT tcxhojiothk) MHKp ohhtio b , b KOTopofi 
#jih AeTeKiiHH CHTHajia Hcnojib3yeTCH PaMaHOBCKaa cneicrpocKomDi (KOM6HHai^HOHHoe 
pacce^HHe) [6]. 

[6] A.E. Grow, L.L. Wood, J.L. Claycomb, P.A. Thompson, New biochip technology for 
label-free detection of pathogens and their toxins, J. Microbiol. Methods, 2003, 53, 221- 
233. 

EnoMOJieicyjibi, b nacTHO cth, aHTHTejia npoTHB 6hotokchhob, HMMo6HJiH3yioT Ha 
MeTajuiHHecKOH no b epxH o cth b TOHKax flHaMeTpOM npH6jra3HTejn>HO 1 MmcpoH. Ilocjie 
o6pa6oTKH MHKpoHHna pacTBopoM, coAep^KamHM aHaJiH3HpyeMoe BemecTBO, nponcxoOTT 
o6pa30BaHHe KOMmieKca aHTHTe no - aHTHreH, KOTopoe AeTeKrapyioT, nojiynaa cneicrpbi 

KOM6pfflaiJHOHHOrO paCCe^HHH, H3 KOTOpblX BblHHTaiOT CneKTpbl CBOGoflHblX aHTHTen. 
Il0Ka3aHa B03MO:>KHOCTb AeTeKIIHH B (1) H G (1) a(J)JiaTOKCHHOB H3 CMeCH. 
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TpexMepHtie MUKponraibi Ha ocHOBe nojrHaicpHjiaMHflHbix rHflporenen BnepBbie 
6bijih pa3pa6oTaHbi b HME PAH [7]. 

[7] G.M. Ershov, A.D. Mirzabekov, Method of manufacturing a matrix for the detection of 
mismatches, US Patent 5770721. 

B HacroKmee BpeMH reneBbie MHKpoHHiibi nojiynaioT Mcro^aMH conojinMepmai^HH 

H nOJIHMepH3aUHOHHOH HMMO 6HJIH3 aUHH [8, 9]. 

[8] A.£. Mnp3a6eKOB, A.K). Py6nHa, C.B. IlaHbKOB, E.K. HepHOB Cnoco6 
kmm o 6 hjih3 amra ojniroHyKJieoTHflOB, coAepaeamnx Henpe^ejibHbie rpymibi, b 
nojniMepHbix rejiflx npH cjDopMHpoBamiH MHKp oHHna. IlaTeHT N 2175972, 20 HOfl6p# 2001 
(EH. 2001, N 25). 

[9] Aft Mnp3a6eKOB, A.K). Py6iraa, C.B. IlaHbKOB Cnoco6 nojmMepH3aijHOHHOH 
hmmo 6h jih3 aura 6noJiorHHecKHx MaKpoMoneKyn h KOMno3rapM nnx ero ocymecTBJieHHfl, 
IlaTeHT PO N 2216547. 

TexHOJiorHH nojiyHemra ramporeneBbix mhkpohhuob BKjnonaeT no^roTOBKy 
noAJio^cKH (cTeKJio, njiacTHK, KpeMHHfi) (1), HaHecemie nojmMepH3auHOHHofi CMecn, 
coflep^Kamefi KOMnoHeHTbi rejw h hmmo 6h jni3y eMbie Bemecraa, b BH^e Kanejn> Ha 
noAJio^cKy c noMonjbio po6oTa (2), (JjoTOHH^yipipoBaHHyio nojiHMepH3auHK) rejui c 
o6pa30BaHHeM rejieBbix 3JieMeHTOB, coAep^camnx HMMo6Hjra30BaHHbie 30H,zjbi (3). B 
pe3yjn>raTe nojiy^aiOTCH MaccHBbi AHCKperabix rejieBbix ajieMeHTOB, fca^KAbiH hx KOTopbix 
co^ep^cHT HMMo6HJiH30BaHHbiH 30HA. B KanecTBe 3oh,h;ob MOiyr BbicTynaTb 
ojiHroHyKJieoTH£bi, /THK 6ejncH, pasJiHTObie HH3KOMOJieKyji»pHbie coeflHHeHH* [10-12]. 
IloKa3aHO, hto 6ejncoBbie MmcpoHHrrbi, nojiyneHHbie mctoaom conojiHMepH3aijHii, mo^cho 

HCnOJEb30BaTb flJI* HCCJieAOBaHHH 6ejIOK-6eJIKOBbIX B3 aHMOJjefiCTBHH, B HaCTHOCTH, 
B3aHM0AeHCTBHH aHTHTCH- aHTHTCJIO , npOBeAeHHH HMMyHOXHMHHeCKHX H 

4)epMeHTaraBHbix peaKUHH [11, 12]. 

[10] A.Yu. Rubina, S.V. Pan'kov, E.I. Dementieva, D.N. Pen'kov, A.V. Butygin, V.A. 
Vasiliskov, A.V. Chudinov, A.L. Mikheikin, V.M. Mikhailovich, A.D. Mirzabekov, 
Hydrogel drop microchips with immobilized DNA: properties and methods for large-scale 
production, Anal Biochem., 2004, 325, 92-106. 

[11] A.K). Py6HHa, C.B. IlaHbKOB, CM. HBaHOB, E.H. fleMeirrbeBa, Aft Mnp3a6eKOB, 
BejiKOBbie MHKp OHHUbi, ftoiui. Afcafl. HayK, 2001, 381, 701-704. 

[12] A.Yu. Rubina, E.I. Dementieva, A.A. Stomakhin, E.L. Darii, S.V. Pan'kov, V.E. 
Barsky, S.M. Ivanov, E.V. Konovalova, A.D. Mirzabekov, Hydrogel-based protein 



microchips: manufacturing, properties, and applications, BioTechniques, 2003, 34, 1008- 
1022. 

B npeAJiaraeMOM H3o6peTeHHH Mracpo™ribi Ha ocHOBe TpexMepm>ix rHAporejiefi 
Hcnojn>30BaHBi jxjik pa3pa6oTKH cnoco6a KOJiHHecTBeHHoro o6Hapy^ceHHH GnoJiorHnecKHx 

TOKCHHOB. 

HeaocTaTKH 

HeAOCTaTKOM Tp aAHUHO HHblX HMMyHOJIOrHHeCKHX MeTOAOB aHaJIH3a 5TBJI5ieTCK 
HeB03MO^CHOCTb npOBO^HTB OAHOBpeMeHHblH aHaJTH3 HeCKOJEbKHX COeAHHCHHH, B 

nacTHOCTH, 6hotokchhob, b o6pa3ije. MHO^cecTBeHHtifi napajuiejibHbiH aHajiH3 

HeCKOJIBKHX COeAHHeHHH AOCTHTaeTGH npH HCnOJIb30BaHHH MHKpOHHnOB. 

K HeAOCTaTKaM ormcaHHtix b jinrepaType cnocoGoB aHajiH3a GnojiorHHecKHx 

TOKCHHOB Ha MHKpO x IHIiaX OTHOCHTCH CJIO^CHaH TeXHOJIOTHJI H3TOTO B JieHHK MHKpOHMIIOB ! 

o6i>eAHHeHHe HecKOJibKHx 6jiokob, noABeAemie KaHajioB nnx noAaHH pacTBopoB, 
npHcoeAHHeHHe 3jieicrpoAOB. PerncTpaipDi cnrHajiOB npoH3BOAHTC* c Hcnojn>30BaHHeM 
cjio^khoh h AoporocTO^mefi airaapaTypbi: KOH$OKajtbm>ra MmcpocKon, PaMaHOBCKaa 
cneKTpocKOimfl h AP- 3th HeAOcrraTKH npeoAOJiem>i npH pa3pa6oTKe cnoco6a 
HMMyHoaHajiH3a 6HOJiorHnecKHx tokchhob c Hcnojn>30BaHHeM TpexMepHbix mhkp ohotiob 
Ha ocHOBe rHAporejien. 

P aCKpBITHe H3o6peTeHHg 

I^ejibio H3o6peTeHHH HBjraeTCH pa3pa6oTKa cnocoGa ko jiHHecTB eHHoro 
o6Hapy^ceHHa 6nojiorHHecKHX tokchhob 6aicrepHajibHoro, pacrHTejibHoro h ^chbothoto 
rcpoHCxo^KAeHHH, no3BOJi5nomero ripoBOAHTb OAHOBpeMeHHblH napajuiejrbHMH aHajiH3 
HecKOJibKHX Ghotokchhob b o6pa3ije c nyBCTBHTejibHOCTbio, He ycTynaiomefi hjih 
npeBbmiaiomeH nyB ctbhtc jebho ctb cTaHAapTHbix HMMyHOJiorHHecKHX tcctob. 
Ilo eras jieHHafl ijejib AOCTHraercfl nyreM pa3pa6oTKH cnoco6a KOjnraecTBeHHoro 
o6Hapy^ceHHH GnojiorHHecKHx tokchhob c Hcnojn>30BaHHeM MmcpoHnnoB Ha ocHOBe 
rHAporejiefi. THAporeneBbie ajieMeHTbi AHaivieTpOM 100-600 mkm h bbicotoh 30-100 mkm, 
coAep^camne HMMo6HJiH30BaHHbie aHTHTejia npoTHB 6hotokchhob hjih Ghotokchhm, 

nOJiy^eHbl MeTOAOM (|)OTO- HJIH XHMHHeCKH HHAyiJHpOBaHHOH nOHHMepH3aUHH H 

KOBajieHTHO 3aKpenjienbi Ha noBepxHOCTH noAJio^cKH (cTeitno, ruiacTHK hjih KpeMHHii). 
ITpeAJiaraeMbiH cnocoG BKjnonaeT cjieAyiomne cTaAHH: 
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a) H3roTOBjieHHe 6HOJiornHecKoro MHKpoHnna, npeACTaBjraiomero co6oh 
ynopHAOHeHHBifi MaccHB TpexMepHtix raAporejieBbix JineeK Ha TBepAOH noAJioaace, 
coflep^carqHx hmm o 6 h jtk3 o b aHHbi e aHTHTejia k pa3JiHHHbiM 6noTOKCHHaM hjih 

GhOTOKCHHBI, npHHCM B Ka^OH OTflejEbHOH HHeHKe HMM06HJIH30BaHO aHTHTeJIO K 
HHAHBHflyajIBHOMy 6HOTOKCPffly HJIH HHAHBHAyaJIBHBIH 6HOTOKCHH; 

6) HHKy6aui«o MHKpoHHna b peaKirHOHHOH cpe^e, BKjnonafomeH o6pa3eij, 
coAep^can^HH noAJie^amne aHajnrey Ghotokchhbi, rjw o6pa30BannH hmmyhhbix 

KOMIIJieKCOB 6HOTOKCHH- aHTHTe JIO ? KOTOpyK) npH HeO 6x0 AHMO CTH npOBOA^T B 

ycjiOBH^ix nepeMeniHBaHHfl; 

e) AeTeKiiHio o6pa30BaBmerocH KOMmieicca; 

z) KOJiHHecTBeHHoe o6Hapy^ceHHe aHajra3HpyeMoro 6noTOKCHHa, 

IIpH HaHecemiH Ha MmcpoHHn peaiojHOHHOH cpe^fci, coAep^cameS aHajin3HpyeMbra 
o6pa3eij (6hotokchh), nponcxoAHT o6pa30BaHHe HMMyHHbix KOMnjieKCOB co 
cneuH(|)HHecKHMH jmraHAaMH, HMMo6HjiH30BaHHi>iMH b rejieBbix Hneincax MHKpoHHna. 
fleTeiaixno o6pa30BaBineroai KOMnjieKca Ha craflHH e) h nocjieAyiomee KOJiHHecTBeHHoe 
o6Hapy^ceHHe Ha CTaAHH z) npoBOAJrr b (JjopMaTe np^Moro, KomcypeHTHoro hjdh cshabhh- 
PtMMy ho aH ajni3 a . 

JSjw npjnvioro HMMyHO aHajM3 a peaKHMOHHan cpeAa Ha cTaAHH 6) coAep^cHT 
aHajra3HpyeMBtH 6hotokchh, KOTopbifi o6pa3yeT cneijH<f)H*iecKHH KOMnjieKC c 

HMM06HJHi30BaHHBIMH Ha Hlffle aHTHTejiaMH npOTHB 3TOrO TOKCHHa. 

KoHKypeHTHBifi aHajra3 npoBOA^r c Hcnojn>30BaHHeM MHKpOHHna c 

HMM06Hjra30BaHHBIMH 6HOTOKCHHaMH HJIH HMM O 6 H JIH3 O B aHHblMH aHTHTejiaMH . B nepBOM 

cjiynae peaiajHOHHaa cpeAa Ha CTaAHH 6) AonojimrrejibHo coacp^cht MeneHbie aHTHTejia k 
aHajm3HpyeMOMy 6hoto KCHHy , h iipohcxoaht KOHicyp chuhh Menercbix aHTHTe ji 3a 

CBH3 bEB aHHe C 6HOTOKCHHOM B paCTBOpe H 6HOTOKCHHOM, HMM06HJIH30BaHHBIM Ha 

MKKpo^iraie. B ApyroM Bapnairre KOHKypeHTHoro aHajima MmcpoHun coAep^cHT 
HMMo6HJiH30BaHHBie aHTHTejia, a peaicijHOHHaH cpeAa Ha cTaAHH 6) AonojimrrejibHo 
coAep^cHT MeneHbra 6hotokchh. ITpohcxoaht KomcypeHijHfl Me^cAy MeneHbiM h 
HeMeneHBiM 6hotokchhom 3a cbh3beb araie c HMMo6Hjra30BaHHBiMH aHTHTejiaMH. 

B cjiynae c3HABHH-HMMyHoaHajiH3a MHKpo^im coacp^cht hmmo 6h jxh3 o b aHHbi e 
aHTHTejia, peaiojHOHHafl cpeAa Ha CTaAHH 6) coAep^cHT aHajnDHpyeMbifi 6hotokchh, 
KOTopbiH o6pa3yeT cneijHcjDHHecKHH KOMnjieKC c HMMo6HJiii30BaHHbiMH Ha Hime 
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aHTHTenaMH. Ilocjie o6pa30BaHHH KOMmieKca mhkpohhti npoaBJunoT MeneHbiMH 
aHTHTenaMH, cneijH^HHHbiMH k flpyroMy smrrony aaHHoro GnoTOKCHHa. 

ripH Heo6xoAHMOCTH CTa^HK) 6) npoBOflirr b ycjiOBHHx nepeMeniHBamM, KOTopoe 
3Ha x iHTejibHO yMercbinaeT BpeMH npOBe#eHHH aHajiH3a. 

Cnoco6bi npKMoro h ko HKyp eHTHoro aHajnrea bo3mo^chbi KaK rjix tokchhob 

6eJIKOBOH npHpOABI, TaK H J\JW HH3KOMOJieKyjDipHbIX TOKCHHOB. C3H£BHH-BapHaHT 
HMMy H O aHaJIH3 a B03M03KeH TOJIBKO flJIfl 6HOTOKCHHOB 6eJIKOBOH npHpOABI, AJIH KOTOpblX 

mo)kho nojiy^HTb aHTHrejia, cnenH^HHHbie k pa3HbiM smrronaM GejncoBOH MOJieKyjn>i. 

PerncTpaipiK) pe3yjn>TaTOB HMMyHoaHajm3a npoBOAHT c noMombio 
4)jtyopecueinjHH, xeMHJiK)MHHecijeHijHH jth6o Macc-cneicrpoMeTpHH HenocpeflCTBemio c 
rejieBbix sjieMeHTOB MHKpoHHna. AHTHrena hjhi 6hotokchhbi Moiyr coAep^caTb 
(|)jiyopecu;eHTHbie mctkh hjih otjmti>ch KOHbioraTaMH c 6ejncaMH hjih flpyrHMH 
coeAHHeHHHMH, cnoco6HbiMH ynacTBOBaTb b peaKipinx, npHB oa^hx k H3 ny hchhio CBeTa 
(xem- hjih 6ho jrioMiffleci^eHUHH) . Jlpsi Macc-cneierpajTbHOH AereKHHH He TpeGyerc* 

BBeAGHHH AOnOJIHHTejIBHblX MeTOK. 

KonHHecTBeHHoe o6Hapy^ceHHe 6noT0KCHHa ocymecTBjuiiOT nyreM npoBe^eHH^ 
CTa^HH a) - e) co cTaH^apTHbiMH (3Taji o hhmmh) o6pa3u;aMH, coAep^amHMH H3Becrabie 

KOHUjeHTpaUHH aHaJIH3HpyeMOrO 6HOTOKCHHa. OrpOHTC* Kajra6pOBOHHa^ 3aBHCHMOCTb 

"cHTHaji rejieBofi hhchkh Mmcponnna - KomjeirrpaiiHfl 6noTOKCHHa". Ilocjie 3toto CTa^HH 
a) - e) npoBO^T c aHajnrenpyeMbiM o6pa3i*OM, h no KajraGpoBOHHOH 3aBHCHMOCTH 
onpeAeJiHiOT kohughtp au[HK> aHajra3HpyeMoro GnoTOKCHHa b o6pa3ije. 

IIpeAJiaraeMbiH cnoco6 no3BOjraeT npoBOAHTb OAHOBpeMeHHbiH napajuiejibHbiH 
aHajra3 hcckojibkhx Ghotokchhob b o6pa3ije. Mmcpo^nm ajih napajuiejibHoro 
MHo^cecTBeHHoro aHajra3a co,n;ep^cHT hmmo 6h jih3 o b aHHbie aHTHTejia npoTHB HecKOJibKHX 

TOKCHHOB H/HJIH HeCKOJIbKO HMMO 6h JIH3 O B aHHBIX 6HOTOKCHHOB. B K&)KflOH OTfleJIbHOH 

rejieBofi memce hmmo 6hhh3 o b ano aHTHreno k HHAHBHflyajibHOMy GnoTOKCHHy hjih 
HHAHBHflyajibHbiH Ghotokchh. Ilocjie HHKy6auHH MHKp o h hq a b peaKE^HOHHOH cpe^e, 
BKjnonaioinefi o6pa3eij 3 coflep^EcamHH hcckojibko noAJie^camnx aHajm3y Ghotokchhob, 
o6pa3yiOTCfl cnei*H(|)HHecKHe HMMyHHbie KOMnjieKCbi GHOTOKCHH-aHTHTejio. B cjiynae 
np^Moro HMMyHoaHajiH3a peaKijHOHHaa cpe^a coAep^cnr o6pa3eij, BKjnonaiomHH 
HecKOJibKO aHajiH3HpyeMbix tokchhob, h nocjie HHKyGaixHH Mracporana c o6pa3ijOM 
perHCTpnpyiOT curHajibi OTeeK MHKpOHHna, coAep^canijHX cooTBercTByiomee 
HMMo6njiH30BaHHoe aHTHTejio. ftriH KOiocypeHTHoro aHajra3a peaKijHOHHan cpe^a Ha 
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cTaflHH 6) £onoHH*rrejibHO coAep:aeHT civtecb MeneHbix aHTirreji ko BceM aHajm3HpyeMi>iM 
6H0TOKCHHaM hjih CMecb Bcex aHajra3HpyeMbix MeneHbix Ghotokchhob. B cjiynae 
C3HABHH-HMMyHoaHajra3a npoKBJieHHe MHKpoHHna nocjie HHKyGauHH b peaKijHOHHoft 
cpeAe, BKjiiOHaiomeH o6pa3eij, ocymecTBjraiOT CMecbio MeneHbix aHTirren npoTHB Bcex 
anajra3HpyeMi>ix Ghotokchhob. 

^yBCTBHTejibHocTb npeAJiaraeMoro cnoco6a o 6Hapy ^cchhh GnoJiorHHecKHx 
tokchhob He ycTynaer HyBCTBHTejibHOCTH rmameHHoro BapnaHTa HMMyHoaHajiH3a, 
HanpHMep, npeAeji o6Hapy^ceHHH pnijHHa c3HABHH-HMMyHoaHajm30M c ncnojna>30BaHHeM 
rejieBbix MHKpo^HnoB cocTaBHji 0,1 ht/mji (TaGinma 1). 

rip e a Jiar aeMbifi cnocoG aHajiH3a Ghotokchhob, ocHOBaHHbifi Ha HcnoJtb30BaHnn 
rejieBbix MHKp ohhuob HMeeT p^A cymecrBeHHbix npeHMynjecTB nepeA mhkp onun aMH, 
onHcaHHbiMH b jnrrepaType: pa3BHTan TpexMepHa* reneBan CTpyicrypa oGjiaAaer ropa3AO 
Gojibniefi eMKOCTbio a™ hmm o 6hjih3 aijHH no cpaBHeraio c AByivtepHbiMH MHKp oHnnaMH, 
hto HaMHoro y b e jihhhb aer nyB ctbhtcjibho ctb aHajiroa; KpoMe toto, HMMo6Hjni30BaHHi>ie 
GejiKH HaxoAHTCH b thapo^hjibhom OKpyaceHHH, h oTcyTCTByeT KOHTaicr c thapo^oGhoh 
noBepxHOCTbio noAJio^KKH, hto cnocoGcTByeT coxpaHeHHio GnojiorH^ecKOH aKTHBHO cth 
HMMo6HJiH30BaHm>ix MOJieKyji h oGecne^HBaeT BbicoKyio craGn jrbHO ctb npn xpaHemni. 

KpaTKoe omicaHHe fonrvp 

IIpeAJiaraeMoe H3o6peTemie HjiJiiocTpHpyeTCH cjieAyioiAHMH (|)HrypaMH, Ha 
KOTopbix: 

Onrypa 1 AeMOHCTpnpyer pe3yjn>TaTbi HMMyHoaHajiH3a pnnHHa Ha Mmcponnnax. 

A. ITpKMoii HMMyHoaHajiH3. MracpoHKiibi coAep;»cajiH rejieBbie sneMeHTbi c 

HMMO 6h JIH3 OB aHHblMH aHTHTeJiaMH npOTHB pHIJHHa Rchl, 0,1 Mr/MJI. 3 aBHCHMO CTb 

HHT6HCHBHOCTH (|)jiyopecijeHHHH ot KOHijeHTpaijHH pHiiHHa, MeneHHoro Cy3, b pacTBope. 

B. KoHKypeHTHMH aHajra3. MracpoHHrDbi coAep^KajiH reneBbie ajieMeirrbi c 

HMM O 6h JIH3 O B aHHbIM pHLfHHOM, 0,05 Mr/MJI. 3 aBHCHMO CTb HHTCHCHBHOCTH 

4>JiyopeciieHipiH ot ko HijeHTp aixHH ptmHHa b pacTBope nocjie HmcyGauHH prapma c 
pacTBopoM Cy3-MeHeHHbix aHTHTeji 1RK2, 4 mkt/mji. 

B. C3HABHH-aHajiH3 c (J)jiyopecH;eHTHOH perncTpai^HeH. MnKponnnbi coAep^cajra reneBbie 
3JieMeHTbi c HMMo6HHH30BaHHbiMH aHTHTejiaMH npOTHB pHifHHa Rchl, 0,1 mt/mji; 
MHKpo^Hnbi nocjie HHKyGauHH c pacTBopaMH pmiHHa npo^Bjuurn aHTHTejiaMH npoTHB 
pHUHHa 1RK1, MeneHHbiMH Cy3, 20 mkt/mji. 3aBHCHMOCTb hutch chb ho cth 
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c|)Jiyopecu;eHmiH ot ko HU,eHTp aipm prapiHa b pacTBope. Bpe3Ka Ha Our. IB noica3biBaeT 
4)jiyopeci;eHTHBie cHraajibi npn hh3khx KOHueHTpatprax praxHHa. nyHKTHpHaa jihhhh 
cooTBeTCTByeT HHT6HCHBHO cth <J)jiyopecijeHriHH b 3 pa3a Bbnne, HeM pa36poc 4>oHOBoro 
cHTHajia; npe^en o6Hapy^ceHHH praiHHa cocTaBHJi 0,1 ht/mji. 

r. CaHABHH-aHajiH3 c xeMHJiK)MHHeci3;eHTHOH perHCTpanHeft. Mhkpohhiibi coflep>KajiH 
reneBbie 3jieMeHTbi c hmmo 6 h jih3 o b aHHMMH aHTHTejiaMH npoTHB pmjHHa 1RK2, 0,1 

Mr/MJi; MHKpOHHTEbl nOCJie HHKy 6 ai^KH C paCTBOpaMH pHUHHa npOOTJIHJIH 
6 H O THHH JTHp O B aHHBIMH aHTHTejiaMH IIpOTHB pHUHHa 2RK1 (40 MKr/MJi), KOHBIOraTOM 

aBHAHH-nepOKCHAa3a (45 MKr/MJi) h xeMHJiiOMHHecijeHTHBiMH cy6cTpaTaMH nepoKCHAa3bi. 

3 aBHCHMO CTb HHTeHCHBHOCTH XeMHJIIOMHHeCIjeHHHH OT KOHIjeHTpaUHH pHIJHHa B 

pacTBope. 

Ka^cAan TOHKa Ha rpa^HKax 5iBjmeTCJi cpe#HHM H3 neTbipex napajiJienbHbix 

H3MepeHHH. 

<Dwrypa 2 fleMOHCTpnpyeT MALDI-TOF Macc-cneicrpbi CTacj)HjioKOKKOBoro 
3 HTep oTOKCHHa B, nojiyneHHbie c rejieBbrx iineeK Mmcponnna c hmmo 6h jih3 o b aHHbiMH 
MOHOKjiOHajibHbiMH aHTHTejiaMH npoTHB stoto TOKCHHa S222, 0,1 mt/mji, nocne 
HHKy6aiiHH MHKpo T mna c pacTBopoM TOKCHHa. KomjeHTpaiiHH SnoTOKCHHa b pacTBope 
100 (A), 10 (B) h 1 (B) MKr/MJi. 

3>Hrypa 3 np e^cTaB jikct pe3yjn>TaTbi oflHOBpeMeHHoro aHajra3a hcckojibkhx 
6hotokchhob Ha oahom mhkp oHHne . MmcpoHHiibi coAep^cajra rejieBbie 3JieMeHTbi c 

HMMO 6h JIH3 O B EHHblMH MOHOKJIOHaJIbHblMH aHTHTejiaMH npOTHB CTa(|)HJIOKOKKOBOrO 

TOKCHHa (S222), AH<J)TepHHHoro TOKCHHa (7D9), CTOJi6HaHHoro TOKCHHa (3D2C6), 
jierajibHoro 4)aicropa CH6npe5i3BeHHoro TOKCHHa (10EDG7), pnnHHa (1RK1) h BHCKyMHHa 
(TAS). Ka^cAoe aHTHTejio 6bijio HMMo6njiH30BaHO b 4-x rejieBbix sjieMenrax b 
KOHneHTp ai^HH 0,1 mt/mji. OjiyopecqeHTHbie H3 o 6p anceHHH nojiyneHbi nocjie HHKy6anHH 

MHKpOHHna C paCTBOpOM CTacJ)HJIOKOKKOBOrO TOKCHHa (WI 1), AH(|)TepHHHOrO TOKCHHa 

(HHn 2), ctoji6hothoto TOKCHHa (nffli 3), jieTaju>Horo (Jmieropa cH6Hpea3BeHHoro TOKCHHa 
(w 4), pkuHHa (nnn 5) h BHCKyMHHa (toi 6) h npo^BjieHHH CMecbio Cy3-MeHeHHbix 
MOHOKJioHanbHbix aHTHTeji npoTHB Bcex 6 HCCJie^yeMbix 6hotokchhob (aHTHTena npoTHB 

CTa(|)HJIOKOKKOBOrO 3 HTep OTOKCHHa B S643, aHTHTeJia npOTHB AH(J)TepHHHOrO TOKCHHa 

2A3, aHTHTejia npoTHB ctojiGhhhhoto TOKCHHa 3D 1 0B 11, aHTHTena npoTHB jieTajibHoro 
(Jjaicropa cH6npe^3BeHHoro TOKCHHa 3B4D9, aHTHTejia npoTHB pnipma Rchl, aHTHTejia 
npoTHB BHCKyMHHa MNA9). KoinjeHTpaipia 6hotokchhob b pacTBope 50 ht/mji (rjix 
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K&>Kfloro H3 tokchhob), KOHU.eHTpa.uiLH Kaacfloro npoOTJiHiomero aHTHTejia b CMecH 20 
mkt/mji, o6maa KOHixeHTpaiiHH MeneHbix aHTirreji b CMecH 120 mkf/mji. 

OcvniecTBJieHHe H3 o 6p ctchhh 

THAporejieBbie MHKpo*nmbi jxjul KOjnraecTBeHHoro o6Hapy^ceHHH 6nojiorHHecKHX 

TOKCHHOB H3rOTaBJIHBaiOTC5I MeTOAOM (|)OTO- HJIH XHMHHeCKH HHflynHpyeMOH 

paAHKaJTBHOH nojraMepH3au[HH no 3anaTeHTOBaHHoft TexHOJiorun [9]. MnKponnn 
npeACTaBji*eT co6oh ynopaAonemibiH MaccnB TpexMepHbix ruaporejieBbix jraeeic Ha 
TBepAOH noflJio^cKe, coAep^camnx hmmo 6h jih3 o b aHHBie aHTHTejia k pa3JiHHHbiM 
6HOTOKCHHaM GaKrepnajibHoro, pacraTejibHoro h ^khbothoto npoHCxo>KAeHH>i hjih 

HMMO 6h JIH3 O B aHHbie 6hOTOKCHHBI pa3JIHHHOH npHpOAM. B K2UKAOH OT^CJIBHOH HHeHKe 
MHKpOHHna HMM06HJTH30BaH HHAHBHAyaJIbHblH JlHTaHA- CB5I3bIBaHHe JIHTaHAa C 

rHAporejieBOH MarpimeH bo3mo)kho KaK HanpaMyio npn ero hmmo 6h jih3 anHH b npoijecce 
^opMHpoBaHHH rejia, TaK h nepe3 o6pa30Bamie cnenH(J) hhcckhx KOMnjieKCOB aBHAHH 
(cTpenTaBHAHH) - 6hothh, HanpHMep, hmmo 6h jih3 o b aHHbrii aBHAHH - 
6noTHHHjnipoBaHHoe aHTHTejio, hjih hmmo 6h jih3 o b aHHa* HurpHJioTpHyiccycHaji KHCJiOTa - 
p exo M6HHaHTm>iH 6ejiOK, coAep^cammi nojiHTHCTHAHHOBbiH ^parMeHT H AP- 

B KanecTBe jraraHAOB Hcnojn>3yiOTCfl aHTHTejia pasjnraibix thiiob, Bee thiibi 
HMMyHorjio6yjiHHOB (IgG, IgM, IgA, IgD, IgE), MOHOKjiOHajibHbie aHTHTejia, 
nojrHKJiOHajn>Hbie aHTHTejia, peKOMGimaHTHbie aHTHTejia, p a3 jiHHHtie THnbi mhhh 
aHTHTeji, b tom racjie Fab-4>parMeHTbi h oAHOiXenoneHHbie aHTHTejia (scFv h Apyrne), a 
Taioice HH3KOMOJieKyjDipHbie 6hoto KCHHbi h 6noTOKCHHbi 6ejncoBOH npnpoABi. JlnraHAaMH 
AJM o6pa30BaHHH cneipi4)HHecKoro KOMnjieKca c aHajiH3HpyeMbiMH 6noTOKCHHaMH MOiyr 
HBjiHTbc^ Taicace anTaMepbi - MOJieicyjibi flHK hjih PHK, cnocoGHbie k 
BbicoKoa(J)^HHHOMy B3anMOAeHCTBHK) c cootb eTCTByiomHM coeAHHeHHeM. HanpHMep, 
nojiy^eH PHK-anTaMep, cocto*iahh H3 3 1 HymieoTHAa, cneijH^HrabiH k A-u;eiiH pnmiHa 
[13] h r ajHK-anTaMepbi, cneuH<|)HHHbie k xojiepHOMy TOKCHHy h cTa4>HJiOKOKKOBOMy 

3HTepOTOKCHHy B [14]. 

[13] J.R. Hesselberth, D. Miller, J. Robertas, A D. Ellington, In vitro selection of RNA 
molecules that inhibit the activity of ricin A-chain, J. Biol Chem., 2000, 275, 4937-4942 
[14] J.G. Bruno, J.L. Kiel, Use of magnetic beads in selection and detection of biotoxin 
aptamers by electrochemiluminescence and enzymatic methods, Biotechniques, 2002, 32, 
178-183. 



11 

HcnOJII>3yeMBIH JXJlSi H3rOTOBJieHH3I MHKpOHHnOB MCTOA nOJIHMepH3aUHOHHOH 
HMMO 6H JIH3 ai^HH II03BOJUieT nOJiyHaTb MHKpOHHIEbl, COAep^aiAHe HMM06HJIH30BaHm>ie 

£HX, PHK h 6ejiKH [9-12]. 

Tun HcnoJTKsyeMbix rjw kmm o 6 h jih3 aHHH coeAHHemni 3aBHCHT ot 
aHajiH3HpyeMoro o6beicra h cnoco6a npoBeAeHHH aHajnrca (npxMOH, KOHKypeHTHbiH, 

C3HABHH-aHaJIH3 H Ap). 

Cnoco6 npoBeAeroiH KOJiHHecTBeHHoro o6Hapy^ceHH^ 6hotokchhob c 
HcnoJib30BaHHCM rHAporejieBbix MHKp ohhiio b BKJiKDHaerr cjieAyionjHe cTa^im: 

a) H3roTOBJieHne GnojiorHHecicoro mhkp o^nna, npeflCTaBJinionjero co6oh 
ynop^flOHeHHbra MaccHB TpexMepHbix rHAporejieBbix 5raeeK Ha TBepAOH noAJio^cKe, 
nojiyneHHBix mctoaom <J)oto- hjih xhmhhgckh HHAyipipoBaHHoft nonHMepH3aipra h 
coAep^camnx nMMo6mni30BaHHbie aHTHTena k p a3 jihhhbim 6hotokchhzim 
6aKrepHajiBHoro, pacTHTejo>Horo h ^cHBoraoro npoHCxo^n;eHHH hjih 6hotokchhbi, 

npHHeM B Ka^CAOH OTAejIbHOH OTeHKe HMM06HJIH30BaHO aHTHTejIO k 

HHAHBHAyajn>HOMy 6HOTOKCHHy hjih HHAHBHflyajrbHBra 6hotokchh; 

6) HHKy6auHio MHKpo^Hna b peaiojHOHHOH cpeAe, BKjnonaioineH o6pa3eij, 

coAep^camHH noAJie^camne aHajiH3y 6hotokchhbi 5 jxjix o6pa30BaHHH HMMyHHbix 

KONOIJieKCOB 6HOTOKCHH-aHTHTejIO, KOTOpOe npH Heo6xOAHMOCTH npOBOAHT B 

ycjiOBHax nepeMeniHBamM; 

e) .zjereKipiio o6pa30BaBnierocH KOMnjieKca; 

a) KOJiHHecTBeHHoe o6Hapy^ceHHe aHajiH3HpyeMoro GnoTOKCHHa. 

B KanecTBe peaKUHOHHofi cpeA*>i npn np o b e a^hhh aHajra3a Hcnojn>3yioT 6yc|)epHbie 
pacTBopw, KOToptie oGbihho npHMeKmiOTCH b HMMyHoaHajime, HanpHMep, 0,01 M 
4>oc4)aTHBiH 6y$ep, pH 7,2, coAep>KamHH 0,15 M NaCl, 0,05 M Tpnc-HCl, pH 7,4, h pp. 
Rjix yMem>nieHHH HecneiiH(J)HHecKHx B3 aHMO^eHCTBHH b peaKUHOHHyio cpe^y AoGaBJiaiOT 
noJiHBHHHjioBbiH cnnpT, 6bi*niH cbmopoTOHHBiH ajn>6yMHH h caxapo3y, 6ejiKH cyxoro 
MOJiOKa h AP- (Taic Ha3biBaeMbie "6jiOKHpoBOHHbie 6y4>epbf, KOTOpbie xoponio H3BecTHbi 
cneoHajracraM b AaHHofi oGjiacra) 

Cnoco6 KOJiHHecTBeHHoro o6Hapy^ceHHH 6hotokchhob mokct 6biTb ocymecTBJieH 
b BH^e p 33 jiHHHbix thuob HMMy ho aH ajiH3 a, HanpHMep, npHMoro, KOHKypeHTHoro h 
C3HABHH-HMMyHoaHajiH3a (TIpHMep 1). JJjvl np^ivioro HMMy ho aH ajra3 a Mmcpo^nm 
coAep^KHT HMMo6HJiH30BaHHbie aHTHTejia npoTHB aHajni3HpyeMoro GnoTOKCHHa, a 
peaKHHOHHan cpe^a Ha cr&mm 6) coacp^cht aHajiH3HpyeMbiH 6hotokchh, kotopbih 



12 

o6pa3yer cneijHC^HHecKHH HMMyHHbifi komujickc c hmm o 6 h jih3 o b aHHbiMH aHTHTejiaMH. 
ripn (J)jiyopeci^eHTHOH peracrrpaipiH aHajiH3HpyeMbiH 6hotokchh coflep^cHT 
4)jiyopecu;eHTHyio Mency, npn xeMHjiioMHHecijeHTHOH perncTpanHH 6hotokchh 
npeACTaBnaeT co6oh KOHbioraT c 6ejncoM hjih ApyrHM coeAHHeroieM, cnoco6HtiM 
ynacTBOBaTb b peaKipuix, npuBOA^mux k rojiyneHHK) cBeTa (xeMH- hjih 
6HOJiK)MHHecueHL^HH). PerHCTpHpyeMbifi (J)jiyopecu;eHTHbiH hjih xeMHJiiOMHHecijeHTHbiH 
CHTHaji aneeK Mmcpo^mna c hmmo 6h jih3 o b aHHbiMH aHTHTejiaMH nponopijHOHajieH 
KOimeHTp aiiHH 6noTOKCHHa (ELpHMep 1, Oht. 1A). Cnoco6bi bbcachhh 4>jiyopecijeHTHOH 
mctkh hjih noJiyneHH* KOHi>ioraTOB c 6ejiKOM hjih ApyrHM coeAHHeiraeM xopoino 
H3BecTin>i b AaHHOH o6jiacTH. B nacTHocTH, mo^cho Hcnojn>30BaTi> npoi^eAypM, 
onHcaHHBie b G.T. Hermanson, Bioconjugate Techniques, Academic Press, San Diego, 
1996. B cjiynae Macc-cneicrpajrbHOH AeTeiojHH He Tpe6yercn bbcaghkh AonojmHTejibHOH 

MeTKH. 

KomcypeHTHBiH aHajiH3 npoBOA^T c Hcnojn>30BaHHeM MHKpoHHna c 

HMMO 6HJIH3 OB aHHBIMH 6HOTO KCHHaMH HJIH HMM O 6 H JIH3 O B aHHblMH aHTHTejiaMH. B nepBOM 

BapnaHTe peaKijHOHHaa cpe^a Ha CTa^HH 6) AonoJiHHTejn>HO coAep^cHT <|)jiyopecijeHTHO- 
MeneHHbie aHTHTejia k aHajiH3HpyeMOMy 6hoto Kenny (hjih cooTBeTCTByiomHe KOHbioraTbi 
aHTHTeji). PeaKipioHHyio CMecb nepeA HaHeceHHeM Ha MHKpo^nm HHKy6HpyK)T co 

CTaHAapTHMM HJIH aHajIH3HpyeMbIM 06pa3I^0M. IlpH HHKyGai^HH MHKpOHHna c 

peaKUHOHHofi cMecbio npoHcxoAHT KOHKypeHUHH MeneHtix aHTHTen 3a cb 513 biB aHH e c 
6hotokchhom b pacTBope h Ghotokchhom, hmm o 6h jih3 o b aHHbiM Ha MHKpoHnne. 
PerHCTpHpyeMbifi cfmyopecijeHTHbiH hjih xeMHJiiOMHHecijeHTHbiH cnrHaji *Heeic 
MHKpo^mna c hmmo 6h jih3 ob aHHbiMH GnoTOKCHHaMH TeM Bbinie, neM MeHbnie 
KOHAeHTpauHH aHajiH3HpyeMoro TOKCHHa b o6pa3u;e (TlpHMep 1, <X>ht. IB) 

B ApyroM BapHarcre KOHKypeHTHoro aHajnrea MHicpoHHn coAep^cHT 
hmmo 6 h jih3 o b aHHbie aHTHTejia, a peaiajHOHHaH cpeAa Ha cTaAHH 6) AonojimrrejibHO 
coAep^cHT (J)jiyopeci^eHTHO-MeHeHHbiH 6hotokchh (hjih c o otb ctctb y to m hh KOH-bioraT 
GnoTOKCHHa). IIpohcxoaht KOHKypempiH Me^cAy MeneHbiM h HeMeneHbiM 6hotokchhom 
3a CBH3biBaHHe c HMMo6njiH30BaHHbiMH aHTHTejiaMH. PerHCTpHpyeMbifi (JjjiyopecijeHTHbrH 

HJIH XeMHJUOMHHeCI^eHTHblH CHTHaJI HHeeK MHKpOHHHa C HMMO 6h JEH3 OB aHHbiMH 

aHTHTejiaMH TeM Bbmie, hqm MeHbiiie KomjeHTpauHH aHajiH3HpyeMoro TOKCHHa b o6pa3i;e. 

B cjiynae c3HABHH-HMMyHoaHajiH3a mhkpohhh coAep^cHT HMMo6Hjra30BaHHbie 
aHTHTejia, peaiopioHHaH cpeAa Ha CTaAHH 6) coAep^cnT aHajnraHpyeMbiH 6hotokchh, 
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KOTOpblH o6pa3yeT CneiJHC^HHeCKHH KOMnJieKC C HMM06HJIH30BaHHbIMH Ha HHne 

aHTHTejiaMH. Ilocjie o6pa30BaHHH KOMmieKca mhkpohhti npo^BJiniOT (fjjiyopecueHTHo- 
MeneHKbiMH aHTHTejiaMH (hjih cooTBercTByiomHMH KOHi>ioraTaMn aHTHTeji), 
cneuH(^HHHBiMH k apyroMy anHTony .zjaHHoro 6noTOKCHHa. PerHCTpnpyeMbiH 
(J)jiyopecueHTHBiH hjih xeMHJiioMHHecqeHTHLra CHTHajI xnezK MHKpoHHna c 

HMMO 6HJIH3 OB aHHBIMH aHTHTejiaMH nponopL(HOHaJieH KOHUeHTp ailHH 6HOTO KCHHa 

(IIpHMep 1, Oht. lB,r). 

Ilp^MOH H KOHKypeHTHBEH aHaJIH3M Ha MHKp OHHTiaX MO)KHO npOBO^HTb JXJIX 
TOKCHHOB KaK 6ejIKOBOH npHpOflbl, TaK H HH3KOMOJieKyjWpHI>IX TOKCHHOB. C3HABHH- 

BapHaHT HMMyHoaHajiH3a B03MO*ceH, KaK npaBHjio, tojibko ajih Ghotokchhob 6eincoBOH 
npnpoflbi, flJiH KOTopbix mo^cho nonyHHTb aHTHTejia, cneijHcfmHHbie k pa3m>iM amrronaM 
6eincoBOH MOJieKyjibi (hmmo 6h jih3 ob aHHbie CB*3biBaiomHe aHTHTejia h npoKBJinion^He 
MeneHbie aHTHTejia). 

KojraHecTBeHHoe o6Hapy^ceHHe Ghotokchhob ocymecTBJifliOT nyreM npOBe#eHH>i 
CTaflHH a)-e) c H3B ecTHbiMH KOHi^eHTpauHKMH aHajiH3HpyeMoro 6noTOKCHHa h 
nocTpoemiH Kajra6poBOHHofi 3 aB hchmo cth ? no KOTOpofi onpe^ejiHiOT KOjnraecTBO 
aHanH3HpyeMoro 6noTOKCHHa b o6pa3ue. JXpn Bcex BapHaHTOB aHajra3a ctpojit 
KajniGpoBOHHbra rpa(j)HK 3aBHCHMOCTH HHTeHCHBHOCTH $jiyopecn;eHTHoro HJIH 
xeMHJiiOMHHeci^eHTHoro curHajia cooTBeTCTByfonjHx rejieBbix aneeK MHKpoHHna ot 
H3BecTHofi KOHi^eHTpaipiH GnoTOKCHHa b CTaH^apTHOM (aTajioHHOM) pacTBope. 
HeH3BecTHyio KOHnempaipiio GnoTOKCHHa b o6pa3ije onpeAejraiOT H3 KannGpoBOHHofi 

KpHBOH no 3HaHeHHK) HHTeHCHBHOCTH CHTHaJia, nOJiyHeHHOTO nOCJie B3aHMOAeHCTBH5I 

aHajiH3HpyeMoro o6pa3ija c Mmcpo^HnoM. IIpeAeji oGHapy^KeHHH GnoTOKCHHa 
onpeaejifliOT KaK KomjeHTpauHio, cooTBeTCTByiomyio hhtchchbhocth 
(^jiyopeci^eHTHoro/xeMHJUOMHHeciieHTHoro curHajia, b 3 pa3a npeBbnnaioinero pa36poc 
(Jdohoboto CHTHaxta. 

PerHCTpai^HK) pe3yjn>TaTOB HMMyHoaHajiH3a 6hotokchhob c Hcnonb30BaHHeM 
reneBbix mhkpohhuob mo>kho npoBOAHTb HecKOJibKHMH MeroAaMH: no hhtchchbhocth 
(J)jiyopectieHipiH; no hhtchchbhocth xeMHjiK)MHHecueHipm; Macc-cneierpoMerpHeH 
HenocpeACTBeHHO c rejieBbix 3jieMeHTOB MmcponHna. 

ripn perHcrpaijHH pe3yjn>TaT0B no hht6hchbhocth cjDjiyopecueHijHH Hcnojib3yK)T 
aHTHTejia npoTHB 6hotokchhob h 6HOTOKCHHbi, MeneHHbie (JjjiyopecnieHTHbiMH 
KpacHTejiKMH, HanpHMep, tskhmh KaK TexaccKHH KpacHbrii, TerpaMeTHJipoaaivcHH, 
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4)jiyopecijeHH, imaHHHOBbifi 3 h 5 (Cy3, Cy5), ho, He orpaHHHHBaacb hmh. PerHCTpaipno 
4>jiyopecueHTHbix cnrHajiOB c hhqqk MmcpoHHna npoBOAflT c noMombio (])jiyopecijeHTHbix 

MHKpOCKOIIOB HJIH CKaHHpyiOIUHX MHKpOCKOIIOB pa3JIHHHbIX TMTTOB, n03BOJIflK)IHHX 

perHCTpnpoBaTb CHraaji c Hcnojn>3yeMOH c|)jiyopecijeHTHOH mctkh. 

IIpH peracTpai^HH pe3yjn>TaTOB no khtchchbhocth xeMHjuoMHHecijeHijHH 
Hcnojn>3yiOT KOHi>ioraTbi aHTirreji, 6hotokchhob hjih aBHAHHa (ajh* 6hothhhjihp ob aHHbix 
6ejncoB) ? HanpHMep, c tskhmh 4 )e P MeHTaMH > KaK nepoKCHfla3a xpeHa, menoHHaa 
4)OC$aTa3a, B-rajiaKTO3HAa3a, jnoijH<|)epa3a, ho He orpamiHHBaflCb hmh, flaiomHMH 
xeMHjiioMHHecineHTHbie CHTHajibi b pe3yjn>TaTe co otb eTCTByiomnx 4>epMeHTaTHBm>ix 
peaKipm, HanpHMep, KaTajm3HpyeMOM nepOKCHAa3oft okhcjichhh jnoMHHOJia nepeKHCbio 
BOAOpOAa. XeMHJiioMHHeci^eHTHbie cnrHajibi peracrpHpyiOT c noMOiijbio CCD-KaMep hjih 
Apyrnx perHCTpnpyion^HX ycTpoficTB, b HacraocTH, (|)jiyopecijeHTHbix MHKpocKonoB npn 
BbiKjnoneHHOM HCTOHHHKe B036y;>KAaK)iu;ero CBeTa. 

fljia perncTpai^HH pe3yjn>TaTOB c noMombio MALDI-TOF Macc-cneicrpOMeTpHH 
pa3pa6oTaHa MeTOAraca nojiyneHHfl MALDI TOF Macc-cneiopoB HenocpeACTBeHHO c 
rejieBbix jineeK mhkp oHHna . IIpoijeAypa p erHCTp aiiHH pe3yjn>TaTOB aHajiH3a b stom cjiynae 
BKjiiOHaeT o6pa6oTKy MHKpoHHna pacreopoM, pa3pyiuaiomnM KOMiuieicc, o6pa30BaHHbifi 
HccjieAyeMbiM 6hotokchhom c hmmo 6h jth3 o b aHHbiM Ha nnne aHTHTe no m npoTHB stoto 
TOKCHHa (sjnonpoBamie 6hoto KCHHa c MHeitKH MHKp OHHna) , npKMOH Macc-cneierpajibHbiH 
aHajraa Heno cp e actb eHHO c rejieBoro ajieMeirra, h HAeHTH^HKaiiHK) 6hoto KCHHa no ero 
MOJieKyjinpHOH Macce (TlpHMep 2, Oht. 2). 

ripHMep 3 noKa3biBaeT pe3yjibTaTbi HMMyHoaHajra3a 6 pa3JiHHHbix 6HOJiorHnecKHX 
tokchhob Ha rHAporeneBbix MHKpoHHnax. CnocoG KOJinnecTBeHHoro o6Hapy3KeHHH 
6hotokchhob c Hcnojib30BaHHeM rHAporejieBbix mhkpohhuob xapaicrepH3yeTCfl bbicokoh 
HyBCTBHTenbHocTbio, He ycrynaiomeS nyBCTBHTejibHOCTH CTaH a apTHbix 
KMMyHOJiorHHecKHX MeTOAOB: aji* pmpffla npeAen o6Hapy*ceHH* cocTaBHJi 0,1 ht/mji. 

ripeAJiaraeMbra cnoco6 KOJinnecTBeHHoro oGHapyaceHHfl 6hotokchhob c 
Hcnojn>30BaHHeM rHAporejieBbix MHKpoHHnoB no3BOJiseT npoBOAHTt OAHOBpeMeHHbifi, 
napajuiejibHbiH aHajra3 o6pa3i*OB Ha Hajranne hcckojibkhx tokchhob, hto pe3KO 

yBeJTH^IKBaeT 3(|)(|)eKTHBHOCTb o6Hapy^CeHHH H 3 HaHHTe JIbHO CHH^KaeT KO JIHHeCTB o 

HCCJieAyeMoro MaTepnajia: aji* aHajxH3a ao cTaTOHHO 20 mkji nccjieAyeMoro o6pa3i*a. 
MracpoHmi Aim napamienbHoro MHO^cecTBeHHoro aHajiH3a coAep^cHT HMMo6Hjra30BaHHbie 

aHTHTeJia npOTHB HeCKOJEbKHX TOKCHHOB H/HJIH HeCKOJCbKO HMMO 6 H JTH3 O B aHHblX 
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6hotokchhob. B cjiynae np^nvioro HMMy ho aH ajira a peaKUMOHHan cpeaa coflep^cirr 
o6pa3e^ BKJuonaiomHH oahh hjih hcckojibko aHajiH3HpyeMtix tokchhob, h nocne 
HHKy6aipm MmcpoHima c o6pa3qoM perncrpHpyiOT cnrHajibi nneeK MHRponmia, 
coAep^camnx cooTBeTCTByiomHe HMMo6njiH30BaHHbie aHnrrejia. fljra KOHicypeHTHoro 
aHajrtoa peaKUHOHHa* cpe^a Ha crraAHH 6) flonojmHTejibHO co#ep}KHT CMecb MeneHbix 
aHTHTeji ko BceM aHajiH3HpyeMBiM 6HOTOKCHHaM hjih CMeci> Bcex aHajiH3HpyeMbix 
MeneHfcix 6hotokchhob. B cjiynae c3HABHH-HMMyHoaHajni3a npo^BJieHHe MHKpOHHna 
nocjie HHKy6aiiHH b peaicipiOHHOH cpe#e, coAep^amen o6pa3en; ? ocymecTBJimoT cMecbio 
MeHeHbix aHTHTeji npoTHB Bcex aHajiH3HpyeMbix 6hotokchhob. B IlpHMepe 4 
npoAeMOHCTpnpoBaHO npoBeAeHHe OAHOBpeMeHHoro c3HABHH-aHajiH3a 6 pa3JiHHHbix 

6HOJIOrHHeCKHX TOKCHHOB Ha OAHOM MKKp O HHIT 6 npH np OXB JI6HHH MHKpOHHIia CMeCbK) 6 

4>jiyopecneHTHO-MeHeHHi>ix aHTHTeji. ^Iy b ctbhtc jtbho ctb napajuiejibHoro aHajra3a 
0Ka3ajiaci> He Memnie, newc HyBCTBirrejibHOCTb j\nsi onpeAejiemra oAHoro TOKCHHa. 

npn Heo6xoAHMOCTH cTaflHio Hrocy6aijHH MHKpoHHna b peaxiiHOHHOH cpe^e, 
BKjHonaiomeH o6pa3ei^, coAep^camHH noAJie:>Kam;He aHajiH3y 6hotokchhbi (cra^HA 6) 
npoBOAHT b ycjiOBHKx nepeMemHBafflDi, KOTopoe 3HaHHTejn>HO yMeHBniaeT BpeMH 
npoBeflemm aHajiH3a (IIpHMep 5). IlepeMeniHBaHHe mo^cho ocymecTBiurrb, nanpHMep, 
nyreM nepeiaiioHeHHH HanpaBJieHHH noTOKa p eaictpiOHHoro pacTBopa c npjiMoro Ha 
oGparaoe c noMonjbio nacocoB pa3jnraHoro THna, yjn>Tpa3ByKOM, 3JieKrpo(|)ope30M ;( ho, He 
o rp aHHHHB ancb y Ka3 aHHBiMH cnocoGaMH. 

npeHMymecTBOM rHAporejieBbix mhkp ohhuob no cpaBHeHHK) c onucaHHbiMH b 
jnrrepaType AByMepiibiMH nnnaMH *BJiHeTOi rHApo(|)HJibHoe oKpyacemie 
HMMo6njiH30BaHHi>ix b rejie MOJieKyji h oTcyrcTBHe KOHraicra c thapo^oGhoh 
noBepxHocTtio noAJio^cKH, hto oco6eHHO Ba^cHO rjul 6ejiKOBbix MOJieicyji. rH,a;po(|)HjibHoe 
OKpy^ceHHe cnoco6cTByeT coxpaHeHHio 6HOJiorH*iecKOH aicrHBHO cth 6ejncoB h <J)epMeHTOB 
h o6ecneHHBaeT hx cra6HjiH3aECHio npn xpaHemm. MmcpoHHnbi c HMMo6njiH30BaHHbiMH 
aHTHTeji aMH CTa6HjibHbi, no KpaioieH Mepe, b Tenemie nojiyro^a npH xpaHeHHH b 
npncyTCTBHH rjiHn;epHHa npn 10°C (TIpHMep 6). 

^ajiee H3o6peTeHHe HjunocTpHpyercji KomcpeTHbiMH BonjiomemiKMH, KOTopbie 
npHBOA^TCH HCKJiioHHTejibHO Rsix ijejiefi HarnaAHOCTH. He npeAnojiaraeTC^, hto 
npHBO^HMbie npHMepbi ^bjihiotck HcnepribiBaiomHMH hjih orp amroiB aioT H3o6pereHHe 

KOHKpeTHblMH p aCKp BITblMH (|)OpMaMH 3 H OHeBHAHO, HTO B03MO^CHO MHO^CeCTBO 
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MOAH(|)HKaUHH H BapHaiJHH, He OTKJIOHHIOmHXCH OT Ayxa H306peTeHHH H He BblXOAJDOJHe 
3a paMKH 4)OpMyJDbI H3 o 6p eTeHHH . 

IIpHMep 1. KoJIHHeCTBeHHblH HMMyHOaHajIH3 pHl^HHa C HCnOJlb30BaHHeM 
THApOreJieBfelX MHKpOHHIlOB 

THAporejieBbie mhkpohhiibi, coAep;>KamHe HMMo6Hjra30BaHm>ie aHTHTejia nporaB 
pHipma h puijHH, nojiynajiH no paHee 3anaTeHTOBaHHOH TexHOjiorHH 
nojniMepH3aipiOHHOH HMMo6HHH3aipiH [9]. JJpx yMeubmeHH* Hecnei^H^HnecKHX 
B3aHMOAeScTBHH bo Bcex BapHanrax aHajnraa MmcpoHHirbi np e ab ap HTe jibho 
HHKy6HpoBajra b 0,01 M 4>oc4)aTHOM 6y$epe, pH 7,2, coAep;*eameM 0,15 M NaCl, 1 % 
noJiHBHHHJiOBoro cimpTa (TIB C- 50) huh 3 % 6i>ra>ero cmbopotohhoto ajn>6yMHHa (BCA) 
h 4 % caxapo3bi ("6jiokhpobohhmh 6y<f)ep")> 2 h npn komh. TeMnepaType. IlepeA 
npoBeAeHHeM aHajnraa pacrBopbi pnuHHa (o6pa3n;a) pa36aBjuuiH 0,01 M 4)OC<|>aTHbiM 
6y4>epoM, pH 7,2, co£ep>KamHM 0,15 M NaCl, 0,15 % IIBC-50 h 0,15 % 
nojiHBHHHjmHppojiHAOHa 360 (nBII-360). 

IIp^MOH HMMVHoaHajm3 K MHKp OHHnaM, coAep:>Kaini*M rejieBbie ajieMeHTbi c 

HMMO 6h JIH3 OB aHHblJVTH MOHOKJIOHaJIbHblMH aHTHTCJiaMH npOTHB pHUHHa Rchl H flpyTHX 

6hotokchhob (aHTHTejia npoTHB CTa<|)HjiOKOKKOBoro 3HTepoTOKCHHa B S222, aHTHTejia 

npOTHB CTOJi6hHHHOTO TOKCHHa 3D2C6, aHTHTejia npOTHB AH^TepHHHOTO TOKCHHa 7D9, 
AJIH KOHTpOJIH nepeKpeCTHblX B3 aHMO AeHCTBHH (KOHHeHTpaUHH HMMO 6huh3 OB aHHblX B 

rejie aHTirreji 0,1 mt/mji), Ao6aBjuuiH no 20 mkji pacTBopoB pnipma, MeneHHoro Cy3, h 
Bbiflep^cHBajra npn 10°C b TeneHHe hohh. Ilocjie otmbibkh mhkpohhiiob 0,01 M 
4)oc4)aTHbiM 6y4>epoM, pH 7,2, 0,15 M NaCl, 0,1 % Tbhh-20 (15 mhh, komh. 
TeMnepaTypa) H3Mep#jiH hhtchchbho ctb <j)jiyopecijeHTHbix cnrHajioB rejieBbix sneMeHTOB 

MHKpOHHIlOB. 

fljIH KOHKVpeHTHOrO aHaJIH3a HCnOJIb30Bajra MHKpOHHn C HMM O 6h JIH3 O B aHHbIM pKI^HHOM 

(0,1 mt/mji). PacTBop, coAep^camHH onpeAejiaeMbifi phijhh, HHicy 6np o b ajin c pacTBOpOM 
Cy3-MeHeHHbix MOHOKjiOHajibHbix aHTHren npoTHB pnnHHa 1RK2 (4 mkt/mji) b TeneHHe 2- 
x h npn 37°C h nepeMeniHBaHHH. CMecb (20 mkji) nocjie HHKy6amiH HaHocnjiH Ha 
MHKpOHHn h BbiAep^cHBajra 2 nac npn 37°. Ilocjie otmbibkh (0,01 M <J)occ|)aTHbiH 6y$ep, 
pH 7,2, 0,15 M NaCl, 0,1 % Tbhh-20, 15 mhh, komh. TeMnepaTypa) H3Mep*JiH 

HHTeHCHBHOCTb (J)JiyopeCD;eHTHbIX CHTHajIOB. 
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B caHjBHH-BapHaHTe HMMVHoaHajprea H3roTaBJiHBajra MHKpoHHnbi c 

HMM O 6 HJIH3 O B aHHBIMH MOHOKJIOH3JH>HBIMH aHTHTCJiaMH ITpOTHB pHIJHHa 1RK2 H flpyTHX 

6hotokchhob (aHTurejia npOTHB CTac|)HJiOKOKKOBoro 3HTepoTOKCHHa B S222, aHTirrejia 

npOTHB CTOJl6HflHHOrO TOKCHHa 3D2C6, aHTHTCJia npOTHB AH(|)TepIIHHOrO TOKCHHa 7D9, 
JXJIK KOHTpOJIH nepeKpeCTHblX B3aHMOAeHCTBHH (KOHI^eHTpai^HH HMM O 6 HJIH3 O B aHHBIX B 

rejie aHTHreji 0,1 mt/mji), Ao6aBJiHjm 20 mkji pacTBopa pnuHHa, h hhtibi HHKy6HpOB3JiH 
npn 10°C b TeneHne hohh. Ilocjie KpaTKOBpeMeHHofi (15 mhh) otmbibkh 0,01 M 
4>oc4)aTHi>iM 6y<f)epoM, pH 7,2, 0,15 M NaCl, 0,1 % Tbhh-20, MHKpoHHnbi npo*BJi*JiH 
Cy3 -mchchhmmh aHTHTe ji &MH 1RK1, cneijH^H^HbiMH k flpyroMy arnrrony aHTHreHa, 20 
MKr/Mji ((|)jiyopecii;eHTHaH ^ereKijHfl), 40 mhh, komh. TeMnepaTypa. Ilocjie otmbibkh (0,01 
M 4>oc<|>aTHMH 6y(|)ep, pH 7,2, 0,15 M NaCl, 0,1 % Tbhh-20, 15 mhh, komh. 
TeMnepaTypa) H3Mep*jiH hhtchchbhoctb <f)jiyopeci];eHTHBix CHTHanoB . npn 

XeMH JIIO MHH e CI^eHTHO H AeTeKUHH Ha MHKpOHHTI nOCJie B3aHMOAeHCTBHH C pHUHHOM 
HaHOCHJIH 20 MKJI 6HOTHHHJIHp OBaHHBIX aHTHTeJI npOTHB pHijHHa 2RK1 C KOHHeHTpailHeH 

40 mkt/mji, a 3aTeM 20 mkji KOHtioraTa aBHAiraa c nepOKCHAa3ofi xpeHa c KomjeHTpaipieH 
45 mk^mji h xeMHJiioMHHecijeHTHBie cyGcTpa™ nepoKCHfla3Bi (jhomhhoji, H2O2); 
AeTeKTHpoBajra xeMHjiioMHHeci^eHTHMH CHTHaji b Te^ieHHe 60 ceK. 

AHTHTejia npoTHB pmjHHa h phuhh, MeneHHbie Cy3 > a Taicace 
6hothhh jiHp o b aHHHbie anraTejia h KOHtioraT aBHAHH-nepoKCHfla3a nojiynajiH no 
H3B ecTHBiM MeroAHKaM, onHcaHHBiM, HanpHMep, b [15]. 

[15] G.T. Hermanson, Bioconjugate Techniques, Academic Press, San Diego, 1996. 
JJjw H3MepeHHK 4)Jiyopeci^eHTHBix CHTHajiOB Hcnojn>30BajiH 4)jiyopecuteHTHLiH MHKpOCKOn, 
CHa6>KeHHbiH CCD KaMepofi h KOMiiBiOTepHbiMH nporpaMMaMH aji* BH3yajiH3aijHH 
H3o6pa^ceHHH h o6pa6oTKH nojiyneHHBix #aHHBix, pa3pa6oTaHHbra b jia6opaTopHH 
6hohhhob MMB PAH [16]. 

[16] V. Barsky, A. Perov, S. Tokalov, A. Chudinov, E. Kreindlin, A. Sharonov, E. Kotova, 
A. Mirzabekov, Fluorescence data analysis on gel-based biochips, J. Biomol Screening, 
2002, 7, .247-257. 

MpncpocKon no3BOJi5ieT o^HOBpeMeHHO aHajm3HpoBaTB Aamibie co Bcex 3JieMeHTOB 
MHKpoHHna h nojiynaTb ^ByMepHoe h TpexMepHoe H3 o 6p a^KemiH 4>jiyopecu;eHTHoro 
CHTHajia c reneBbix ajieMeHTOB. ^jih H3MepemiH xeMHjnoMHHecijeHTHbix CHTHajiOB 

HCnOJH>30BaJIH TOT >KQ (^JiyOpeCI^eHTHJblH MHKpOCKOn C BBIKJIIOHeHHbIM HCTOHHHKOM 
B036y^CAeHH5I. 
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fljIH BCeX BapnaHTOB aHajIH3a CTpOHJIH rpa(J)HK 3aBHCHMOCTH khtchcpibhocth 

4>jnyopecijeHijHH hjih xeMHjiiOMHHecijeHUHH ot KomjeHTpanira prapiHa b pacTBope 
(Our. 1) IIpeAeji o6Hapy^ceHHH pmpma paccHHTbiBajiH KaK KOHijeHTpaijHK), 
cooTBeTCTByiomyK) HHT6HCHBHOCTH CHTHajia, b 3 pa3a npeBBiniaJomero pa36poc 
4)OHOBoro CHTHana. 

J\jix npiiMoro aHajima pmpiHa Ha6jiK>AajiH 3 aB hchmo ctb hhtchchbhocth 
4)Jiyopeci;eHicHH reneBbix aneeK MHKpOHHna ot KOHnempaijHH Cy3-Me*ieHHoro pniiHHa b 
AHana30He KomjeHTpauHH 0,2-500 ht/mji, jraHeHHaa 3 aBHCHMO ctb Ha6jno,n;ajiacb b 
AHana30He KOHijeHTpaijHH 0,2-60 ht/mji (Oht. 1A), npe^eji o6Hapy^ceHH)i cocTaBHJi 0,2 
ht/mji. 

B cjiynae KomcypeHTHoro aHajnraa hhtghchb ho cti> (J)jiyopecu;eHijHH rejieBbix jrceeK 
MHKpoHHna 6bina oGparao nponopuHOHajibHa KomjeHTpaipiH pmpma b pacTBope (Oht. 
IB), h npeAext o 6h apy>tceHH>i cocTaBHJi 4 ht/mji. 

KajraGpoBOHHbie rpa<|)HKH rjw C3 h,zjb hh- aH ajm3 a pnipnia c ^jiyopeci^eHTHofl h 
xeMHJiioMHHecaeHTHofi AeTeKipiefi noKa3am>i Ha Oht. 1 B h T. 3aBHCHMOCTb 
HHTeHCHBHOCTH cj)jiyopecijeHmiH h xeMHJiK)MHHecii;eHijHH rejieBbix OTeeK MHKponnna ot 
KOHneHTpaijHH pnuHHa Ha6jiK)AajiH b Anana30He ko Hueirrp auxcS pHijHHa 0,1-500 ht/mji 
(4)jiyopeci^eHTHaH fleTeiojHfl) h 0,7-500 ht/mji (xeMHjiioMHHecijeHTHaH AeTeKHHii). Bpe3Ka 
Ha Oht. IB HJiJifocTpupyeT onpeAejieHHe npe^ejia fleTeKiinH: nyHKTHpHaa jihhhh 
cooTBeTCTByeT HHTeHCHBHOCTH <f)jiyopecneimHH, b Tpn pa3a npeBbraiaiomeH pa36poc 
c|)OHOBoro CHTHajia, TaKHM o6pa30M, HaHMeHtniaa ko HueHTp aunK pra^HHa, HaAe5KHO 
onpe^ejuieMaH flamibiM mctoaom, cocTaBjraeT 0,1 ht/mji. J\nn HMMy ho (J) epMeHTHO ro 
aHajnoa pHipma Ha MHKpOHnne c xeMHJuoMUHecijeHTHOH fleTeKUHefi npejjeji 
o6Hapy5KeHHH 6biji 0,7 ht/mji. 

Ilpn ^aHHbix ycjiOBHHx npoBeAeHHH aHajm3a, b nacTHO cth, npn Hcnojib3yeMbix 
HaMH npoi^eAypax 6jiokhpobkh h otmmbkh MincpoHnnoB, HecnertH^H^ecKHe cnraajibi, 
t.c, cHTHajibi ot HneeK MUKponnna, coAep^anjHx aHTHTejia k flpyrHM TOKcimaM, He 

OTJIHHajIHCb OT (J)OHOBbIX HJIH OT CHTHajIOB ItyCTblX TeJieBblX 3JieMeHTOB. 

HpuMep 2. HAeHTH(j)HKai;HH GejiKoe Ha rejieBOM ajieMeHTe MHKpoHHna nyTeM 
npHMOro iviacc-cneKTpajiBHoro aHajiH3a. npflMofi aHajiH3 cTa(|)HjioKOKKOBoro 
3HTepoTOKCHHa B Ha MHKpoMnne c ivfacc-cneKTpajiBHofi perHCTpauHefi 
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H3roTOBjieH mhkpohhii, coAep>KaiAHH b rejieBbix Hnemcax HMMo6njm30BaHHbie 
MOHOKjioHajtbHBie aHTHTejia k CTa(J)HJiOKOKKOBOMy 3HTepoTOKCHHy B S222 (0,1 met 
aHTHTeji/^neKKa ren*). nocjie noJiHMepH3aipffl MHKpoHHn npoMbraajiH 0,01 M 
4)OC<J)aTHi>iM 6y(J)epoM, coAep^camHM 0,15 M NaCl, 0,1 % Tbhh-20, npn nepeMeniHBaHHH 
b TeneHne 1 ^ac (20°C). Mhkpohhh HHKy6npoBajra c pacTBopoM cTa(J)HJiOKOKKOBoro 
3HTepoTOKCHHa b 0,01 M 4)oc$aTHOM 6y(J)epe, pH 7,2, coAep^cameM 0,15 M NaCl (20 nac, 
20°C), h Aajiee OTMbmajni ot HecneuH(|)HHecKH cBJoaBnieroc* c rejieM 6ejiKa cHanajia 
o6pa6oTKofi 0,01 M 4)oc<i)aTHbiM 6y4>epoM, pH 7,2, coAep^anjeM 0,15 M NaCl, 0,1 % 
Tbhh-20 (2 naca npn nepeMeniHBaHHH, 20°C), 3aTeM boaoh. IlepeA npOBe^eHHeM Macc- 
cneicrpajn>Horo aHajiH3a pa3pymajra KOMnjieKC aHTHreH- aHTHTe jio h sjooHpoBajm aHTHren 
Ha noBepxHOCTb rena Ao6aBjieHHeM b Ka>KAyK) Hnemcy MHKpoHHna 1 mkji HacbmjeHHoro 
pacTBopa MaTpnuBi rjix MALDI MOHHTopimra (cHHanHHOBaa KHCJiOTa) b pacTBope 10% 
MypaBbHHofl khcjiotbi b 30%-hom boahom aijeTOHHTpHJie. MmcpoHKn BBIAep^CHBaJIH 20 
mhh npn KOMHaTHOH TeMnepaType bo BjiaacHofi KaMepe, 3aTeM BbicyniHBajra Ha 
HarpeBaTenbHOM cTOJiHKe npn 40°C. 

Macc-cneicrpbi, nojiyneHHbie HenocpeACTBeHHO c rejieBbix sjieMeHTOB MHKpoHHna, 

nOCJie B3aHMOAeHCTBH3I C paCTBOpaMH CTa(J)HJIOKOKKOBOrO TOKCHHa pa3JIHHHOH 

KOHneHTpai^HH, noKa3aHbi Ha Our. 2. CracJmjioKOKKOBbiH 3 irrep oto kchh B 
HAeHTH(f)Hi^HpoBajra no ero MOJieKyjrapHofi Macce, paBHOH 28400 ^a. KaK bhaho H3 
pHcymca, Ha6jiK)AaeTCH Komi T iecTBeHHas KoppejiHipra Me^KAy a6cojiiOTHOH 

HHTeHCHB HO CTbK) HHKOB MOJieKyjIflpHblX HOHOB H KOHIjeHTpaiJHeH 3HTCpOTOKCHHa B 

HHTepBajie KOHijeHTp aipiH 1-100 mkt/mji. Mace cneicrpbi c rejieBbix aneeK, He 
coAep^caiAHx aHTHTena k 3TOMy TOKCHHy, ho inncy 6np ob amibix c pacTBopoM aHTHreHa, He 
coAep^cajra BbmieynoMHHyTbix mncoB. 

HpHIViep 3. KojIHHeCTBeHHblH HMMyHOaHaJIH3 pa3JIHHHbIX SHOJIOrHHeCKHX TOKCHHOB 
C HCnOJIb30BaHHeiM THAporeJieBblX MHKpOHHIlOB 

Pe3yjn>TaTbi KOJinnecTBeHHoro HMMy ho aHajm3 a pa3JiHH:Hbix 6HOJiorHqecKHX 
tokchhob Ha rejieBbix MHKpoHpmax, nojiyneHHbix mctoaom nojiHMepH3annoHHOH 
HMMo6HJTH3auHH, noKa3aHbi b Ta6jiHqe 1. KpoMe HMMyHoaHajm3a pHHHHa, oiracaHHoro b 
IlpHMepe 1, 6mji npoBeAeH aHajnc BHCKyMHHa, cracJmjiOKOKKOBoro 3HTep oTOKCHHa B, 

CTOJlGHfltlHOrO TOKCHHa, AH(J)TepHHHOrO TOKCHHa h jieTajrbHoro 4 )aKT0 P a 
CH6HpeH3BeHHOrO TOKCHHa. IIpMMOH, KO HKy p eHTHBIH H C3HABHH-HMMyHOaHajIH3 C 
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cj)jiyopecijeHTHofi h xeMHJiiOMHHecijeHTHOH perHCTpanHefi npoBOAHJiH no mqtohhk&m, 
omicaHHbiM b IlpHMepe 1, c Hcnojn>30BaHHeM aHTHTeji, yica3aHHBix b TaGjraije 1. B 
TaGjnnje 1 TaioKe yKa3aH HHTepBaji KOHnempai^pm, npn KOTopoii Ha6jnoflajra 

3aBHCHMOCTb HHT6HCHBHO CTH (|)JiyOpeCIjeHTHOrO HJIH xeMHJIIOMHHeCIjeHTHOrO CHTHaJia 

rejieBBix aneeK MUKponnna ot KomjeHrpanHH 6HOTOKCHHa; hh^chhh npe^eji rarrepBajia 
cooTBeTCTByeT npe^ejiy o6Hapy^cemDi, paccHHTaHHOMy KaK orracaHO b IIpHMepe 1. 

IIpHMep 4. OAHOBpeivieHHi»iH aHajiH3 hcckojibkhx Shotokchhob Ha oahom 

MHKpOHHflC OCHOBHOe npeHMymeCTBO MHKpOHHnOB nepeA TpaAHIJHOHHblMH MeTOAaMH 

BDMMy ho aHajiH3 a - 3to bo3mo^chocti> KOJiHHecTBeHHoro aHajni3a o6pa3ijOB oAHOBpeMeHHO 
Ha HajraHHe HecKOJitKHx aHTHreHOB. IIojiyHeHbi mhkp o hottm c reneBMMH 3jieMeHTaMH, 
coAep^camHMH HMMo6Hjra30BaHHbie aHTHTejia k 6 6 h oto kchh aM (pnipm, BHCKyMHH, 

CTa<j)HJIOKOKKOBI>IH 3 HTep OTO KCHH B, CTOJi6hH^HBIH TOKCHH, AH$TepHHHBLH TOKCHH, 

jieTajiBKbifi (Jjaicrop cH6Hpen3BeHHoro TOKCHHa). ITocjie HHKy6aiJHH MHKpOHHna c 

paCTBOpOM, COAep^CamHM OAHH H3 HCCJieAyeMBIX TOKCHHOB, MHKpOTHn npOHBJIHJIH 

CMecbio Cy3-MeneHHBrx btophhhbix aHTHreji npoTHB Bcex 6 tokchhob (Oht. 3). Ilapbi 
aHTHTen ajm napajiJiejn>Horo aHajiH3a HecKOjn>KHX tokchhob noA6Hpajra TaKHM o6pa30M, 
hto6bi Hecneipi4)HHecKoe B3 aHMO a^hctbhc c ApyrHMH to kchh aMH h aHTHTejiaMH Gbijio 
mhhhm ajiB hbim . HanpHMep, b cjiynae napajuiejn>Horo aHajra3a aHTHTejia npoTHB pnnHHa 
1RK1 Hcnojn>30Bajra b KanecTBe hmmo 6hjih3 ob aHHBix, a aHTHTejia Rchl - b KanecTBe 
npoKBJMioiAHx, a He HaoGopoT, KaK b IlpHMepe 1 jsjisl c3HABHH-aHajiH3a, TaK KaK 
HMMo6njiH30BaHHi>ie aHTHTejia Rchl AaBanH Hecnemi<J>HHecKHe CHTHajiBi c Cy3- 

MeneHHBIMH aHTHTejiaMH npOTHB CTa(J)HJIOKOKKOBOrO 3 HTep oto kchh a B SEB 643. 

Ha6jiiOAajiH apKHe <|>jiyopeciieHTHi>ie CHTHajibi b rejieBBix 3jieMeHTax, coAep^amnx 
cooTBercTByioiAHe aHTHTejia. ITpeAejibi o6Hapy^ceHi«i Ghotokchhob rjw napajuiejn>Horo 
aHajra3a OKa3ajiHCB Taicne ;ace, KaK h npn onpeAejieHHH Ka^KAoro TOKCHHa b otacjibhocth 
(Ta6jnma 1). 

Hpniviep 5. YcKopeHHe HMtvtyHoaHajiH3a 6HOTOKCHHa npH Hcnoju»30BaHHH 
nepeivieuiHBaHHH aHajiH3Hpyei\foro o6pa3ua 

C3HABHH-HMMyHOaHaJIH3 pHUHHa npOBOAHJIH KaK OIIHCaHO b npHMepe 1, HO 

MHKpoHHrn>i HHKy 6np o b ajiH c p acTB op aMH pimHHa b TeneHHe 1 nac npn nepeMeniHBamiH. 
IlepeMeniHBaHHe ocymecTBjiHJiH c iiomoiabk) nepncTajibTHHecKoro Hacoca. fljm stoto 
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MHKpoHHn noMemajiH b npoTOHHyio Kaiviepy o6teMOM 50 mkji, CHa6^ceHHyio TpyGicaMH 
fljM no^aHH o6pa3ija. KaMepy npHCoetfHH5uiH k nepHcrajiBTHHecKOMy Hacocy, h b cHCTeMy 
noMemajra 100 mkji pacTBopa pHUHHa. 06pa3en; nep eMemHB ajm, nepeianoHaH 
HanpasjieHHe noTOKa c np^Moro HanpaBJieHHH Ha o6paTHoe Kaacflbie 2 ceic; CKopocTb 
noTOKa 6tijia 1,5 mji/mhh. OflHOBpeMemio npoBOflHjm aHajra3 c nep eMeniHB araeM Ha 6 
MHKpoHHnax, T.e. H3MepeHHe 6 o6pa3u;oB c pa3jmHHbiMH ko HueHTp auHXMH pHi^mia. 
riocjie Hmcy6aiiHH mhkpohhiibi npoKBjiKjni Cy3 -MeHeHHbiMH btophhhbimh aHTHTejiaMH 
npOTHB pmjHHa. KajraGpoBOHHBifi rpa(J)HK rjw onpeaejieHHH prapiHa MeTOflOM c3H#bhh- 
piMMyHoaHajra3a c nepeMeniUBamieM b TeneHHe 1 nac 6biji aHajiornneH KajraGpoBOHHOMy 
rpa4>HKy npn npoBe^eHHH C3HABHH-aHajiH3a c HHKy6aqneH b TeneHHe hohh 6e3 
nepeMeniHBaHHH (<3>ht. IB). TaKHM o6pa30M, ocymecTBjieHHe nepeMemHBamra o6pa3ija 
no3BOjrano cymecTBeHHO coKparaTb BpeM5i HMMy ho aHann3 a c HcnojiB30BaHHCM 

MHKp OHHIIOB . 

IIpHMep 6. CTaSHJIBHOCTB THAporeJieBblX IVIHKpOMHnOB C HMlV106HJIH30BaHHI>IIVfH 

aHTHTejiaMH 

EbDIH H3rOTOBneHbI MHKp O HHIIbl C HMMO 6h JIH3 O B aHHMMH aHTHTejiaMH npOTHB 

pnmtHa, KaK onncaHO b npHMepe 1. MracpoHHrrbi xpaHHJiH npH 10°C bo BjiaxcHofi KaMepe 
b np HcyTCTBHH 20% rjnnjepHHa. IIpoboahjih c3H,o;BHH-aHajiH3 pHUHHa c 4>Jiyopecu;eHTHOH 
perHCTpauHefi, crpoHJiH Kajin6poBO T fflyio KpHByio "hhtchchbhoctb <J)jiyopecijeHTHoro 
CHTHajia - ko HijeHTp aiiHH pnuHHa b pacTBope" h onpeAeiwjni npe,o;eji o6Hapy^ceHHa 
pHipma, KaK onncaHO b npHMepe 1. npe^eji o6Hapy^eeHHH pHipma Ha MmcpoHnnax nocjie 
6 Mec. xpaHeHHH oKa3ajic>i 0,1 ht/mji, t.c TaKofi ^ce, KaK ajim MHKpoHHnoB 
HenocpeflCTBeHHO nocjie H3roTOBJieHHK. TaKHM o6pa30M, MHKpoHmrbi c 

HMMO 6h JIH3 OB aHHblMH aHTHTejiaMH nOJIHOCTbK) COXpaHHIOT CBOK) aKTHBHOCTb B Te^eHHe, 

no KpaHHefi Mepe, 6 Mec. xpaHemui. 
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OOPMYJIA H30EPETEHHJI 

1. Cnoco6 KOJiHMecTBeHHoro o6Hapy^ceHHH 6hotokchhob b o6pa3ije, 

npej^y cMaTpHBaiomHH : 
a) H3roTOBJieHHe 6noJiorHHecKoro MHKpOHHna, npeACTaBJimomero co6oh 
ynopjmoneHHBiH MaccHB TpexMepHBix niAporejieBbix KHeeK Ha TBep^ofi nozuioaKice, 
nojiyneHHbix mctoaom 4>oto- hjih xhmhhcckh HH^yi^HpoBaHHOH nojiHMepH3aijHH h 
coaep^camux HMMo6HJiH30BaHHBie aHTHTejia k pai3JiHHHBiM Shotokchhsm 
6aKTepHajibHoro, pacnrrejiBHoro h hchbothoix) npoHCXoacfleHHfl hjih 6hotokchhbi, 

npHHCM B K£DK£OH OTfleJIBHOH HHeHKe HMM06HJIH30BaHO aHTHTeJIO K 

HHOTBHziyajTbHOMy SnotoKCHHy hjih HHOTBH^ajiBHtiH 6hotokchh; 
6) HHKy6auHio MHKpoHHna b peaKi^HOHHOH cpe^e, BRjnonaiomeH o6pa3eu, 
co^epKaiAHH nofljieacamne aHajiH3y 6hotokchhbi, rjvl o6pa30BaHH* HMMyHHBix 

KOMnJieKCOB 6HOTOKCHH-aHTHTenO, KOTOpyiO npH Heo6xOAHMOCTH npOBO,ZXHT B 

ycnoBHHx nepeivieuiHBaHHji; 
e) jxeTCKiXHio o6pa30BaBmerocji KOMnjieKca; 
z) KOJiHHecTBeHHoe oSriapyaceHHe aHanH3HpyeMoro 6hoto KCHHa. 

2. Cnoco6 no n. 1, b kotopom HMMo6njiH30BaHHBie aHTHTejia npeflCTaBJunoT co6oh 
aHTHTejia, BBiSpaHHBie H3 rpynmj aHTHTeji k pHUHHy, BHCKyMHHy, 

CTa(|)HJIOKOKKOBOMy 3HTepOTOKCHHy B, CTOJl6HJIHHOMy TOKCHHy, ^H(|>TepHHHOMy 
TOKCHHy, JieTaJIBHOMy <J)aKTOpy CH6npeJI3BeHHOrO TOKCHHa. 

3. Cnoco6 no n. 1,b kotopom HMMo6HJiH30BaHHBie 6hotokchhbi npeflCTaBJimoT co6oh 

6HOTOKCHHBI, BBlSpaHHBI© H3 rpyiHIBI, BKJUOHaK>meH pHIJHH, BHCKyMHH, 
CTa4>HJIOKOKKOBBIH 3HTepOTOKCHH B, CTOJl6HHHHBIH TOKCHH, flH^TepHHHBIH TOKCHH, 
JieTaJIBHBIH $aKTOp CH6Hpe«3BeHHOrO TOKCHHa. 

4. Cnoco6 no n. 1, b kotopom nereKumo o6pa30BaBmeroca KOMnjieKca Ha craflHH e) h 
nocneayiomee KOJiHHecTBeHHoe o6Hapy*ceHHe Ha CTajajiH z) npoBOA*rr b ^opMaTe 
npHMoro HMMyHoaHajiH3a. 

5.. Cnoco6 no n. 1, b kotopom peaiajHOHHafl cpe#a Ha cra^HH 6) flononHHTejiBHO 
co^ep^KHT aHTHTena k 6noTOKCHHy, h AeTeKumo o6pa30BaBinerocH KOMnneKca 

Me^Hy HMM06HJIH30BaHHBIM Ha MHKpOHHne 6HOTOKCHHOM H aHTHTeJIOM ItpOTHB 

3Toro 6HOTOKCHHa Ha craflHH e) h nocjie^yiomee KOJiHHecTBeHHoe o6Hapy>KeHHe Ha 
CTa^HH z) npoBoj^T b (JjopMaTe KOHKypeHTHoro HMMyHoaHajiH3a. 

EXPRESS MAIL LABEL 
NO.: EV 815 585 518 US 



Cnoco6 no n. 1, b kotopom peaKijHOHHaa cpe#a Ha CTajmn 6) flonojimrrejiBHO 
co^ep>KHT. MeneHbiH 6hotokchh, h fleTeicmiio o6pa30BaBmeroc* KOMnjienca Me>K£y 

HMM06HJIH30BaHHBIM Ha MHKpOHHIie aHTHTCJIOM H 6HOTOKCHHOM Ha CTa^HH e) H 

nocjie^yiomee KOimnecTBeHHoe o6HapyaceHHe Ha ct^hh a) npoBCMurr b $opMaTe 
KOHKypeHTHoro HMMyHoaHajiH3a. 

Cnoco6 no n. 1, b kotopom fleTeKUHK) o6pa30BaBmerocH KOMnneKca Ha crajwn e) h 
nocjie^yiomee KOJiHHecTBeHHoe o6Hapy^eHne Ha CTa^HH z) npoBO/urr b 4>opMaTe 

C3H^BHH-HMMyHOaHaJIH3a. 

Cnoco6 no n. 1, b kotopom KOjnrqecTBeHHoe o6Hapy»eHHe 6noTOKCHHa 
ocymecTBJisnoT nyreM npoBcaeHiw cTaflHH a) -e) c H3BecTHWMH KOHueHTpauHWH 
aHajra3HpyeMoro Shotokchhs h nocTpoeHna Kajm6poBOHHoft 3aBHCHMOcTH, no 
KOTopoft onpeaeJunoT kojihhcctbo aHanH3HpyeMoro 6noTOKCHHa b o6pa3ne. 
Cnoco6 no n. 1, b kotopom Ha cxazmn e) fleTeicmno o6pa30BaBinerocfl KOMnjieKca 

■ 

OCymeCTBJMIOT (|)JiyopHMeTpHHeCKH, xeMHJnOMHHOMeTpHHeCKH hjih Macc- 

cneKTpoMerpHHecKH. 
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PEO>EPAT 

H3o6pereHHe oTHOCHTca k o6jiacTH aHajraTHHecKofi 6hoxhmhh h 
KOJtHMecTBeHHOMy HMMyHOXHMHHecKOMy aHajm3y h Kacaerca cnoco6a KOjmHecTBeHHoro 

* • 

o6Hapy^ceHHH pa3jnrrai>ix 6HOJiorHHecKHx tokchhob hmmyhoxhmhhcckhm MeroflOM c 
Hcnojn>30BaHHeM 6HOJiorinecKHX MmcpoHHnoB. BnojiorHHecKHH mhkpohhii npeACTaBJiaerr 
co6oh ynop^AOHeHHbiH MaccHB Tp exMep hbix rnflporejieBBix jraeeK Ha TBepflOH noAJio^ace, 

nOJiyHeHHBDC IHeTOAOM (j)OTO- HJIH XHMHHeCKH HHflytpipOBaHHOH nOJIHMepH3aHHH H 

coflep^camHx \ hmmo 6h jeh3 o b amibie aHTirrejia k paajnrrabiM 6noTOKCHHaM 
6aKTepnajn>Horo, pacrnrejibHoro h 3khb OTHoro npoHCXoacAemra hjth 6hotokchhbi. 
ripHMeHemie mhkpohhtiob no3BOJineT otfHOBpeMeHHO aHajiH3Hp ob aTB o6pa3eij Ha 
HajiHHHe HecKOJEbKHx 6hotokchhob. npefljiaraeMBifi cnoco6 o6Hapy;*ceHHa 6hotokchhob 
MO^cer 6bitb ncnojiKSOBaH b MeAHi^me, b irameBOH np OMBmijieHHO cth, b oxpaHe 
OKpyacaiomeft cpeflbi. 
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